The su(1|1) symmetric version of the Haldane-Shastry spin chain is diagonal- [4, 5, 6] . The idea of putting internal degrees of freedom into the Calogero-Sutherland models has proved to be very fruitful since then. A rich family of related models has been found. These long range interacting systems are under active investigation now. A common algebraic structure underlying their integrability is still waiting for its discovery.
The su(2) model is not diagonalized by that transformation. But the Hamiltonian takes on a compact form, which allows, for example, for an easy algebraic derivation of the ferromagnetic spin wave spectrum.
The most obvious generalizations of the original Haldane-Shastry su(2) N-particle 
are obtained by replacing the su(2) representation of the pair permutation operator P jk by su(n) representations or by supersymmetric su(m|n) representations. As has been stated by Haldane [7] , in the su(1|1) case, when P jk is expressed by Fermi operators as
the model is equivalent to a free fermion model. The linear transformation that diagonalizes H in the representation (2) is nothing but a discrete Fourier transform. There is the following remarkable discrete Fourier representation of the cotangent:
for j = 1, . . . , N − 1. This formula follows from the geometric sum formula. Since
we get with (4) and (5) in (1)
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With the definition
c + l being Fermi operators according to (3), a "minimal" supersymmetric extension off
By construction the operatorsĤ, Q + , Q fulfil the usual supersymmetric algebra,
Hence Q and Q + commute withĤ. Furthermore, the Fermion number is conserved.
Therefore the HamiltonianĤ is block diagonal in a Fermion number basis, and the different blocks may be considered as a supersymmetric hierarchy of Hamiltonians with related spectra [8] .
In case of H b being the Sutherland Hamiltonian, the supersymmetric operatorĤ is especially simple due to the fact that the ground state factorizes into a pair product.
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Inserting the ground state wave function of the Sutherland Hamiltonian [9] into (11) one
(cf. [10] ). Freezing out the dynamical degrees of freedom [3] one arrives, upon some rescaling and renumbering, at the su(1|1) version of (1).
What is happening, if we apply the transformation (4) to the su(2) representation of the Hamiltonian? In this case
where, as usual, σ α j acts as Pauli matrix σ α on the state of the j-th spin and as unit operator on the other spins. Inserting (4) and (14) into (1) yields
TheS α k are spin wave operators,
with commutation relations Note that the representation (15) is a "square root" of the Hamiltonian in the terminology of Shastry [12] . Introducing creation and annihilation operators of spin waves,
+ , the spin wave spectrum is easily rediscovered from (15) .
To begin with, the Hamiltonian reads
Now let |0 denote the ferromagnetic vacuum where all spins are up. ThenS
, and thus H|0 = 0. Since
it follows that
In the su(2) representation H commutes with the generators
of a Yangian quantum group [13] . This fact explains the high degeneracy of the spectrum of the Hamiltonian. With the aid of the transformation (4) J 1 takes the following form:
This again may be considered as a "square root" of the expression (22) and complements the expression (15) for the Hamiltonian.
The su(2) Haldane-Shastry Hamiltonian and some of its generalizations have been pointed out to be equivalent to effective Ising models [14, 15] . That means that they are equivalent to trivially interacting Fermion models, where the Hamiltonian contains only particle number operators n j = c 
